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1 
This invention relates to radio aerial installa- 
tions and more particularly fo installations of 
the kind in which it is required fo obtain a ro- 
tary radiation diagram or a radiation diagram 
havlng a rotary comportent of radiation modu- 
lation. 
The invention seeks to provide improved radio 
aerial installations of the ktnd referred te where- 
by. a desired rotating radiation diagram com- 
portent can .be obtained without exciting a sepa- 
rate aerial proper and which shall be such as 
to enable a high rotational speed of the radio 
diagram to be obtained with only a slow speed 
of mechanical rotation. 
-.A further object of the invention is fo provide 
installations of the kind referred to which shall 
be of great mechanical simplicity offering little 
practical difficulty as respects mechanical rota- 
tion and which shall be such that the said rae- 
chanical rotation substantially does not affec 
impedance matching as respects the exciting 
aerial element or elements proper. 
Althoughthe invention is of wide application 
it is particularly well adapted te omni-direc- 
tional radio beacons (O. 1. B.) and will be spe- 
cifIcally described later herein as applied to such 
beacons. 
According fo this invention a radio aerial in- 
stallation includes a plurality of apertured masks 
each having a series of apertures through which 
radiation occurs and which are spaced in ac- 
cordance with a predetermined pattern and 
means for producing relative rotation between 
said masks, the relative rotational speed or speeds 
and the number and spacing of the apertures in 
the individual masks being so chosen as fo oh- 
tain a desired rotational speed of radiation dia- 
gram as a-result of the radiation which passes 
ail the masks. 
In the preferred and simplest construction in 
accordance with the invention there are two hol- 
low cylindrical concentric masks arranged with- 
in one another and each having a ring of a dif- 
ferent number of equally spaced slots and means 
are proviced for rotating one or both of the two 
masks. 
The invention is fllustrated in and explained 
in connnection with the accompanying schematic 
drawings in which Figure 1 is a figure, providerl 
for purposes of explanatory comparison, show- 
ing one form of O. 1% B. which is hot in accord- 
ance with the present invention and Fig. 2 is an 
"exploded" view fllustrating one embodiment of 
the invention. 
Referring fo Fig. 1 the form of omni-direc- 

2 
tional radio beacon (not in accordance with this 
invention) therein shown has an aerial installa- 
tion consisting of a tubular wave guide G mount- 
ed with ifs axis vertical and having a ring of 
t vertical slots S cut in the cylindrical shield of 
the wave guide. The slots are equally spaced 
around the circumference of the guide so as te 
produce substantially uniform radiation in the 
direction of the horizontal plane when excited 
10 from a source of high frequency energy of suit- 
able polarization situated within the said guide. 
The said source may be, for example, a horizontal 
loop L. In order te superimpose upon this omni- 
directional radiation a rotational component of 
lt radiation which revolves at a desired speed and 
has a directional characteristic corresponding 
prorimately fo a cardioid diagram, there is also 
provided inside the guide, a dipole aerial D which 
is excited with high frequency energy in the cor- 
2{} rect phase to produce the desired radiation pat- 
terri and which is mechanically rotated ai the 
required speed. The dipole may, for example, be 
rotated at 1800 1% P. M., this being a typical speed 
of rotation required in practice for the direc- 
 tional radiation component. 
The arrangement just described has a number 
of practical defects the most important being 
tht the rotation of the separately excited dipole 
aerial at a speed of the order of 1800 1% P. M. 
involves obvious mechanical difficulties. 
3{} The present invention may be applied with 
great advantage fo an O. 1% B. as above describe¢]i 
te produce the required rotary radiation diagram 
without, however, requiring excitation of a sepa- 
rate rotary aerial (the dipole D) and without 
35 requiring any mechauical rotation at the speed 
of rotation of the radiation diagram. 
A preferred way of applying the present inven- 
tion to an O. 1. B. as above described is illus- 
trated in Fig. 2. As will be seen the slotted wave 
40 guide shield G is retained but the rotary dipole 
D of Fig. 1 is omitted and in lieu thereof there 
is provided a metallic slotted sleeve G i which 
is concentric with the wave guide shield and is of 
slightly less ditmeter so that if flts closely but 
4 freely inside the same. In Fig. 2, for simplicity 
in drawing, the sleeve Gi is shown withdrawn 
from the shield G. Also the loop or other 
citing source--which is, of course, provided in 
50 Fig" 2 as in Fig. 1--is not shown. The slots Si 
in the sleeve Gi are equally spaced around it but 
the number is different from the number of slots 
S in the shield G. For example, if there are 
twelve slots S in the shield G there may be i i or 
5t i3 slots Si in the sleeve 
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Means (not shown) are provided for produc- 
ing relative rotation between the sleeve GI and 
shield G. In thé simplest case thé shield is sta- 
tionary and thé sleeve is rotated inside if. Thé 
effect omthe adiati0n::Pattern:as rotation«takes 5 
place is :tha:the .sleeve masks :the radiation-.(at. 
any particular instant) in oné direction only, 
namely that in which thé solid material of thé  
sleeve covers (af that particular instant), a slt 

4 
spaced slots arranged in a ring around the cir- 
cumference thereof, said different plurality dif- 
fering by oné ïrom said predetermined plurality, 
said second mask being concentrically disposed 
within-saidïrst  mask, means for producing rela- 
tive.rotation between said masks to sweep thé 
slots in oné mask across thé slots in thé other, 
and a source of radio energy within said masks, 
oné oï said masks being stationary. 

in the shield. 
aperture also rotates but ai a.much geater sPeed 
than thé speed of mechanicaïrotation;:thusAf.. 
there are 12 slots in thé shiëldcand:ll.'in:the.: 
sleeve, thé speed of rotation.of.,th'e:radïaïionpat 
tern is 11 rimes that of thé mechanical rotation. 15 
Furthermore the effective sizecof-the. «apeture « 
excited by thé infernal radiator remain 
stantially constant as the sleeve rotates, so that 
thé matching of thé slots, with thé excit2ng éle- 
ment is unaffected. 2O 
In effëc therefore,'. thé «slots.:in" thé :sleeve and : 
shïeld, «intétace -: and: the,masking-effect can 
seteeted, as desired-by,suitl:ï selëcing:the .relsï- 
rive  dimensions : o  thé: stotS  and« thé ' spaces 
between- them. in -déPendence 
radiation moduttionrequired and.'thè .required,: 
fdrm.of radiation-pattern« 
The- invention, .is not: timited. toits -application 

As the sleeve rotates the -effectiVe  ] 0 ' 3, In a.radio beacon aerial installation for pro- 

vidingarotary.radiation diagram, a flrst slotted 
tubulr:mask: :haing a predetermined plurality 
of equatly' spaced:slots in a ring around thé cir- 
cumference thereof;  ai least oné further slotted 
tubular.mask ' having a différent plurality of 
equall»spaced.slots., arranged in a ring around 
-the.!.cimumference thereof, said différent plu- 
rality, dlffcring by oné from said predetermined 
plurality» said further mask being concentrically 
disposed within said first mask, means for pro- 
ducirig:-.relative rotation between.'said:,masks,.:to 
sweep thé slots in one«mask:aoross ::the::slots«oEn::: 
the oth'erl , and.a, soume  of. radio::-energ:--wittnï 
said .masks,- oné. of saidmask constætutingpaçt¢ 
ofa-wave guide. 
4. In a radio beacon aerial installation fopro-. 
viding a rotary radiation«:diagram¢ alïrst, slttëd 
tubular mask. having . a predetermined:-,plurllty ' 

fo- omni-directional radib,-beacons ' nor, fo ,.thé: of equally spaced, sl0tsarrangedln a ,ring-around 
partïcular. structreab0ve.describèd Thus itis ,. 30.: the. circumference:, thereof,: a ïùrthe:- slottedç 
not essentia-that the -masks "should bé 'cy!indgi-- tubular mask,, having : a différent  pluraliW - of  cal .'with longitudinal, stóts-as, deseribed, or.'that equally' spaced- slots arranged -'.in .a ::ring around:ç 
there'should.:be--only'two'masks,- for...more-com- - thé. circumfrence thereof» said:: diffeen 
pléx. forms of rotating-radiatïon-modulation.can rality differing by one from-:said :predeterminei, 
beobtàinedbyusing.morethantwo, masksrotatz 35 plurality,.said:further.mask beingconcenrically 
ing:with  différent- relative sppeds, disposed within said:'first -mask; means:for:,pro:. 
we claire « ducing -relative- rotation:-' between:, said  maskS:.toc 
1. In- a. radio--beacon., aeriat installation, for: sweep thé slots =in one mask«across the slotsin:: 
poviding-a  rotar»'radiatin  diagram/ a first- the other, and.:a:source of radi .energy =withln 
slotted  tubular-' mask"having" a  first pTedeter 4: sa,_'d masks, oné. oï- saidmaskS being stationay» 

mined.-pluralityof.«stots'eqally'spaced from one- 
anotheraround said.mask in, a ring,: at least oné 
flirtherstoted_tubulàr mask having :a second.-pre- 
determined plurality-of slots in-aring, of. slots and: 
equally SPaced from one another around-said fur 
ther mask,: said :second plurality differing _from 
said"first plUrality: by une and_said .further másk 
beingj concentrically  disposed  within- said . first 
mask, means : for . producingç relative.: rotation. 
between said-maskS to-sweep  thé slots in one-50:. Number 
mask across thé slots in--thé other, and a source 1,877566 
of radio.energy:within said masks. 1,963,255 
2: ïn aradiooéacon aeriïl instatltion_-f0rp_ro 2,075,808 
vidinga rotary radiation diagram; a flst slotted. 2,417,076 
tubulàr mask haing.;a.:pedetermined p!urlity" 55 ,: 2,436,380 
of equalIy spaced -slots arranged in.a, ring.around ' 2,438,735 
thé circumference.hereof,asecond sIotted tubu 2,460401 
lar mask haing a différent plurality of 'equally,. 2480,181 



